Introduction
Improving global health is internationally recognised as one of the major human challenges for the 21st century [1, 2] . Resources available for this endeavour are limited, especially in low-income countries, and there is a concern not only to increase them but also to make better use of what there are. That requires a greater understanding of what resources will be required and where and how they should best be deployed, of what assists or impedes efficient and equitable delivery, and of what outcomes implementation is likely to achieve [3] . This presents a global health research challenge [4] , not least for management science and operational research [5] .
I am therefore delighted and privileged to introduce this special global health issue of the interdisciplinary journal Health Care Management Science which aims to help towards meeting this challenge by highlighting good case studies of analytical work on key global health issues and advances in developing useful methodologies for such work. Such papers have by no means been absent from the pages of Health Care Management Science in the past e.g. [6] [7] [8] but this is the first time a whole issue has been devoted to this subject.
Papers were invited from those involved in health management science, systems thinking or operational research work on a wide range of topics in global health including:
-global pandemics; -diseases targeted in the UN millennium development goals: HIV/AIDS, tuberculosis and malaria;
-health in emergency and disaster situations; -supporting services and resources for global health e.g. pharmaceuticals, technology or workforce; -methodological developments for analysis and research of global health issues.
The call for papers received a good response with some thirty submissions being received. From these, nine papers have been selected for publication in this special issue. Between them they exemplify all the topic areas of global health noted above, originate from work in countries with a wide range of income levels, and feature a variety of methodologies, as briefly reviewed below.
Range of global health issues addressed
Work on global pandemics features in the paper by Araz which considers possible policies for distribution of vaccine for pandemic influenza, based on a model of influenza transmission for an area in the United States. Another paper on vaccines, by Dhamodharan, using data from Bangladesh, looks at the challenge of reducing levels of vaccine wastage in outreach immunisation services, which can be as high as 85%.
One of the diseases targeted in the UN millennium development goals-HIV/AIDS-features in two papers. Harries describes operational research for informing the scale up of antiretroviral therapy for HIV/AIDS in Malawi, looking at access to and impact of treatment. Santos compares the efficiency, across 52 low and middle-income countries, of services for the prevention of transmission of HIV from mother-to-child.
Another UN millennium development target-tuberculosis-also features in two papers. One, by Currie, analyzes TB epidemics in 221 countries to find clusters of countries with similar TB histories or TB distribution by age, and then seeks associations with factors such as HIV prevalence, immigration, or GDP per capita, as an aid to targeting resourcing for TB control. The other, by Langley, looks at a model-based approach to evaluation of innovative tools for diagnosis of TB, and uses this to investigate alternative diagnostic strategies in Tanzania.
Disasters, whether natural or technological (or both, as in 2011 in Japan), are having ever greater global impact. The paper by Rauner looks at the challenge of coordinating staff, transport and other health care resources in mass casualty incidents, using an example from Austria, developing an operational policy model to help prepare emergency staff for improved planning and scheduling at emergency sites.
The health care workforce is a key underpinning resource for global health. The paper by Lagarde models the dynamics of career movements-especially between rural and urban areas-of nurses in South Africa, and investigates the likely impact of policies designed to influence these.
The complex health issues faced by developed and developing countries alike, and opportunities for low and high-income countries learning from each other about how to tackle these through taking a "whole systems" approach to decentralized health planning, are discussed in the paper by Thunhurst, drawing on examples from Pakistan, Malawi and Ireland.
Variety of methodologies used
The methodologies featured include soft systems and cognitive mapping (Thunhurst), field studies of comparison cohorts (Harries), cluster and principal component analysis (Currie), discrete event simulation (Rauner, Langley), Markov modelling (Lagarde), data envelopment analysis (Santos), mass action (differential equation) modelling (Araz) and optimisation methods using mathematical programming (Dhamodharan).
While the methods used in the papers published in the special issue do not cover all those important in global health-obvious omissions include system dynamics modelling, which played for example an important role in determining strategy for the global eradication of polio [9] , and scenario analysis, which has been used by the United Nations Joint Programme on HIV/AIDS [10]-they do span a wide spectrum. The methods range from qualitative to quantitative and from descriptive, through predictive, to prescriptive analytics. This usefully illustrates how analysis and research to inform policy and practice in global health (as elsewhere) should not be wedded to any particular type of method or degree of quantification; key requirements, for whatever method is deployed, should be for rigour in approach and for appropriateness to the problem.
"Real world" impact
Management science is an applied science, so it will largely be judged, certainly by others, on its "real world" impact. This must surely be the case for global health and the call for papers for the special issue stated that priority would be given to papers on work demonstrating the highest actual or potential impact on policies or programmes addressing the greatest global disease burdens and health needs.
The published papers show how their authors have risen to this challenge. All of the papers indicate how the work they feature could be useful in informing policy and practice. Several are already being or about to be applied; the discrete-event simulation policy model in the paper by Rauner is currently being used by disaster-response services in Austria, the work by Harries has been used to influence national policy for treatment of HIV in Malawi, and policy advisers in Tanzania want to use the model described in the paper by Langley to evaluate alternative TB diagnostic strategies in the future.
Enablers for future development
The special issue does demonstrate several areas (some of which have been noted by others e.g. [11] ) which need attention to enable further development of operational research and management science in global health. In particular:
-Improving Data Availability. Many of the papers in the special issue describe difficulties faced in obtaining data especially from lower income countries. Clearly this will be a continuing obstacle for some time, although there are signs of improvement; in particular the explosive growth of the internet and of mobile telephony in all parts of the world, not least in lower income countries. As well as directly improving access to information about health and healthcare for everybody, this will also improve the availability of data for research and analysis (see e.g. [12] ). -Deepening Research Capacity. Although the special issue includes a range of analytical work in low and middle income countries, the papers came from institutions located in the developed world. Such institutions will surely have a valuable continuing role to play in global health, but the limited research base in lower income countries needs to be built up [13] . Recent moves to accelerate this in the clinical and population health research domain e.g. [14] appear as yet to have extended little into the area of health management science: research on issues such as implementation [15] suffers neglect. -Increasing Funding Levels. Operational research and management science appear to be considerably underused in the global health field. For example the Global Fund to Fight AIDS, TB and Malaria provides for 5-10% of each grant to be allocated for "monitoring, evaluation and operations research" (this would amount to some $150-$300m annually) and has produced guidance on this [16] . However, recent estimates are that projects are budgeting only an average of 3% for operational research and actual spending is thought to be considerably less [17] .
Conclusion
The papers in the special issue provide an encouraging indicator of interest and activity in analytical work on global health issues, not least in low and middle income countries facing the greatest health challenges. Further development will depend in part on improvement in areas such as those noted above, but will depend also on better communication-between those doing mostly field based pragmatic operational research and those involved in developing and deploying tools of management science that could add analytic value, between health policy makers and managers with problems and analysts and researchers with ways to help address them, and between lower and higher income countries who can both learn from each other about tackling global health research and analysis issues.
Fora such as the WHO Evidence-Informed Policy network (www.evipnet.org) or the Healthcare Information for All 2015 network (www.hifa2015.org) can play a vital role in facilitating such communication. Network analysis is recognised as important in understanding global health [18] , particularly because of the power of networks to transmit disease internationally. But networks can also spread knowledge about health and health care around the world, not least through research and policy networks. This special issue of Health Care Management Science aims to provide a modest example of that global spread of knowledge to improve health for all.
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